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Abstract: 

PURPOSE: To attain the signal processing in response to the selection of color mode and to 
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reproduce color pictures of high quality by reading the lights of plural colors obtained by 
separating an original picture and performing the picture processings including the .gamma, 
compensation, the dither processing, etc. 

CONSTITUTION: The picture data Y, M and C of 8 bits which underwent the photoelectric 
conversion by a photodetecting unit 200 and the conversion into complementary colors is 
supplied to a masking circuit 150 in the form of the 6- bit picture data after receiving the 
shading compensation (130) and the .gamma, compensation (140) in response to the signal 
properties. The circuit 1 50 performs the arithmetic processing (conversion of data) in 
response to Y, M and C signals. The result of this arithmetic processing is applied to a UCR 
processing circuit 1 60 to calculate the properBK amount for production of ink print. Finally a 
halftone picture is binary coded by a dither processing circuit 1 70 by means of the dither 
process. Furthermore the multi-value coding process (180) is performed, and the output signal 
underwent the modulation of pulse width is supplied to a laser modulating unit 300. (From: 
Patent Abstracts of Japan, Section: E, Section No. 291, Vol. 09, No. 15, Pg. 54, January 22, 
1985 ) 
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A&4E1SSEU 3eB3SiJ (Y,M,C) 0Dt§£*(4MIS£ 3 

£\ Sfc^H*#®IKf6£SE*fT3« HfftjaaoL^iy mo 
0f4WT©E|Broy**6tt«*nT^S. 130(4CCD 
8*.a.-y b200T^-^feiB^fi^cD7t : ? : ^^K J Ktf 

Y «M,C<t^fc#Lffl»JfcSlE«£*Tdo 140(4 yfilEiggS 



TffilETZo 15014 v**>^J&Jl[n]BgT% BH&Ofcifcg 
fclfE«©Y,M,C*8tti-r«. X, 160(4, UCRifflStHlK 

So 170(4x^1fa31@K^^>f1fi£*fflV^fepf'F^|^Eij 

&<D2m{h%ffoa i8oii^tt-fbffl3iiHiBST-7r>f tpjaa 

^TV^^ I P^^(c:^5(t^>pg^H4^±(fTl^So HfcfflS-a^. 

y b 1 00(4 c: n 6 &im®m t z n * i^frai -r 5 mm 
WMiBimsQfrbmi&ztiT^Zo ccds^zl— y b2oo 

(4> #flfe**V ^D^'fM 1 2 tc J: 5 3 SB, G,R£fi 
#P£ft*:7feB,G,Rf4, ^n-enCCDB210, CCDG220, CCDR2 

30fcct6*««»*na. 7bs^»^nfcB,G,R«^t4 
^n^enccDb^^^^— B240, ccDb^-r^— G250, ccd 
K^-f R260£ * d 8 try bco^M $>*;Mb*fTV^ 

*;i/fb£ftfc8 t:^ KDY,M,Cfl-^ft*ti*nvIDE0'Y,V 
IDE0 M, VIDEO C, h«Chi:t5o VIDEO Y,VIDE0 M, 
VIDEO CJ4*n^nfi^«271,272 1 273*^US/'ai-7 s >r 

>yttjE0»i3Ofcs«sftT:fc?>* ^>^-^^>^ 
^—7^ ^^ffiiE^ntY^^fi-^viDEO y, video m,vid 

E0 C(4^ft^nft^8105, 106, 1074/h L r MIE0PS14O 

^b-rsfcfe, video y,video m,video c(4^n-en6 t: 

y btOfi^fc^tfeSfroT^So 7*iIESnfc6 tfy b 
©VIDEO Y,VIDE0 M,VIDE0 C(4ffi^l08,109,110*^ 
U V^^rV^MSlHlBlSO-Nj^^flSo V^^r>^m 
3l0g515OT(4VIDEO Y, VIDEO M, VIDEO Cjfc&BlJMfcailE 
ftfi«IE*fft^ fe^IE^nfcVIDEO Y, VIDEO M,VIDE0 
C4UCRfliaiHlH160^iS5. UCRSEL^[elK160^^OTi4 
fttfiEStL&Y.M.ClB^tA (3Tfi»iS4gtflL7*7 
f>B»**»5. Y.M.CftfejtpfeBKftWDfeY.M.CaiJ 
eMHEStt&YsM.Cfiii&So 

Ctlft 4fe0iB^fg^Y,M,C,BK*, ft*aE«tY f M,C,BK 
O/lT*f§^^114*^LT^>rif5a^[ElB170-N«^t- 

So ::t\ fi-t»ii4i± 6 t:^ bco^-r v^yi/fg-t* 
B170T*(4, 7^-r 5©K^ b^jg 

y-ftffflSfcfTH , (1^115-1,115-2,11 

5-3(3 2fIfl^i: LTdl^-rSo ^ffiib^[HlB180T-(4 
3 2 fi{bfl-^l 15-1 ,115-2,1 15-3^^ UT 4fi©/^" 

^-T U — ifi-y b320(C<fc *) % b-1ft-A4 

«*L«jt*24±t»flft®a-ra. 

*ff*J{SIgi5400(4*^gcDi/-^>^ffiJ{aiU, fro, § 
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*ff»Jf»SB400rt©5/«-5r>^3> hD — 7 411-65 (§1 
30) B*^-*fflSJL~y MOOfcttbT* £1 

®gfc:liBK{I9*, *ft**U S4E4 03, 4 0 
4, 4 0 6<£>fi^*g£J: DSStHU &e*9©g7fc**^ 
>W«eft©B#7>:7#. ae«jE«4*«»tbT^a 
BC^x^-f >^*IIEEIB130fc:»UT. SJfcHftil 
if (v^-t^ >^*- M§^§) 4 0 2*2StBU ^ 
Ji-^-r >^f£lE[H]ES130{±, C*i*S»T, 

t- swfcs/^-^-f >^*ie©»©, settle^*** 

*5-lH(i, *4Htl*U&nJ«fH»iai51 9 0<D«| 

j**s<-r. H«mw»siBtt*a*asi9o- u ccd 

-3*WU I/— If 1 ^-O^SScDt:- 
AtMt^ bfl^BD321- 1 (CpI^UTCCDOSi!; 

7kH£8t6f§190- 14>&BIMEa5*ny*2 0T19O-8 
211*190- 1 2<D4«0jg«SfiD*ny* C LK190- 4 
#CCDi£m b * -f 5 > ^$££§§190 -2SV7K1/7 SJffll- 
«190-3 tfltl&snTV^S. BflMEiSi'Pyf 2 0T1 
90- 8ttCCD3^6a**n»2/U7;U*BI«5 ff -^*" 
fej^-rs^a^^TN fl*f«§U02,103,104£;frU CC 
D 2 4 0, CCD H^-f y^— G220,CCDK- 

^-f R260^#*f6bTOSo *&IB«fia^ciy*l 

90-i2ttH«jaa^-u; h loortcDftjaaaiuB^fi^aio 

1,119, 120, 12M18, 117*^ btftt&SnTV^S (9 4 

0) o 

7HU^WJ»»190 - 3 "CM: Ax* 7^ hft^BD3 
21- lfclilJBbT* *¥(iOI8{f ^HSYNC190-5XtM90-ll 
*«tSo CKZXI^KJ; ccDRWb** ^ 

£§§190-2(iC CDB210, CCDG220, CCDR230OSS 
HiU*BBJe-rs«-tT-ft5^7 b^U* S H190-6£{I 
^*S102,103,104£;frbT, CCD K5*>^-B240, C 
CD K7^ >^-G250, CCD K R260lCfcB2? U 

*1 >©&*S:Pii*S;*-tfSo ^ 1 190-7, 0 2 190- 
8,RS190-10J±CCDO«lC i &»*«9l?ft 0^ CCDSS 
ttib*-f * >^|8£g§190-2*)>£{§^102,103,104£^ 
Us C CD K7-f ;\*-B240, C C D H 7 -f M-G250, C 
CD K5>T^-R260^#t^S:fTOT^5o Cft £ ©fl# 

7KU^»ADR101-lttl 3 try hCDfS^^T, -7 
-f >"Toib*$liS C CDfr&CDEftfi ^4752 try h£ 
*^>ht-*7Kl/^«"C»&. -Off^lifl^J® 1 0 
lftfl*U i/x-f-f >^iI[5]K 1 3 o^^nt 



t^So yx-f^ >^^^- hM^SHDST401(4*»$JiB 
g{S4 0 Ofr6THV^*i»«B190-3^A*SnaiM- 
T% HUiE©afe^IE|g4 (£111) ftj£jlEbfcB#«£t* 

5, 6#£*TU *-3**«3Wafe«iE«4©(ttBK:* 
SBST^tM 7£*Z>o 7Hl/^#J»ffll90-3tl5OT 

ttc<0fcseetKE«fc**-ra 1 7-f>®mf-^# 

CCD«fc Sa^£ftSEF^©^{M^SWE101-2£{I^ 
Ml 0 l*^bS/i— r-f >^HIEI1BS1 3 O^&jjf 
So CCDVIDE0 EN117I4CCD*?) 1 >Stffl* 
£tlS4752tTy bCDx-^tfft^ftTOSEP^^'f 
fI-tT% &{fitei&3I[e]K 1 8 0 t 1 1 7 btt 

SS5-2HIMU ra»3*JWigHl 9 0*»I©*-/ 

y^T% U-lf J; !)«-r-5 1 >«0Dtf-A 

"r4"r>7 KB-tBD*HfiMEjai*Dy^2 0T 

1 *ny*©*¥HKIifil9HSYNCft»^'ra. d© 

So 0 1, 0 2ttBlfeeai^ny^2 0TCD2fg6Djaffl 
^D'^t'feSo CCD4»6©Hfife7 s --*«^VIDE0 DA 

mt^y h/^SHcffiii^g lSgcDBfc^— * 

D 1 36stt*ffi$njH«D 2 , D3, £5000 tf ^ h IS 

^a^iXS^x D 1-D 4(iCCDCD^^-B^T-fe 
t). D 5-D4756*t?©4752t:y 1 ^-f >^0H« 
x-*T?*»K CCDE^CCDVIDEO >? r-f 7 

So «-^RS»4CCD©S/7 M/^^*#5/7 h«lC 

*>,x— t** bfl^SHDSTIi, fjiS©5n<*{$ 

«J3PStS4 0 0i?t>X*nXtl2>m^T-, :/fctto 
tcm$)<D7<< XDCCDVIDE0 ENCDKffl^-rSd^T- 

4 EIT^ UfeCCD §7fc^- ^ h 200CD&¥SB* ift 
WTSo CCDS«i=f Hi, 3fe^g?-rSfe&!)CD^ 

B, G, R©7tM^SESSCDfci?)CD^;i/— 7-f 1 

3. ^y— >:7>r;i/* i 5. uy K7^m i 7, 

-©7te*57t^SCCDB210, 4fU->CD^fi*S*-r 
SCCDG220. \s y HCD«*g*-rS C CDR230, 
cn6CDtil**A/D*|ftU ffife©-r^n-(Y), v 
7>(C), T-bf>^(M)C0^-f y*;Hl:«JfetS, CC 
D Y z> << M-B240. CCD h*7^f — G250 x CCDF7 
-in— R260^6^J5£^nTl^So SCCD CCDB210,CCDG22 
0,CCDR230(i-en j eaC CD K7-Y /^-B240, CCD b* 
5^^^-0250, CCD H^^^-R260^tg©^nTl> 

So 
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«bfc«W0i&T««S*U MOS SH&£*>:7 WUUX£ 
fiD^SCh^J; D7tDy^>7 hbv?**CCDshift Reg 
K ai^Kaffi^ttStlS. CCDshift ReglStf 2 £ti 

mos^ i otmo s <t> 2 3&sa*fflffl*i*o&iiiay wi/^ 

SftfeiMfflliCCDJo^i'^MOSrfl, MO 
S 2fc«fc ^CCDshift ReglXir2&3^**;i/|*lfc»fc 

»J6b& V-fey hfl^RStziS;*^ f >^^f Xfi8## 
Q2fc*Stb^b^>> ? ^^[p]K^#xe>tiSo CCD* 

tttv^syj -y xj«»«}T%«j"r»ic:flSffl*tia, 

^D^^;^MOS01, MOS02fcck?)fcH*h7 
B««EtB*VSfc:*«*n*. *fc£*U:»J6bfcX 

h^>^^^[pieSQ 1 , Q2t(4d<Z)ffet:M0SRSa:SU 

q i ciBab«BE*ift*nsri:CH3tt*nffiA 

^^^0E&Q 1 T?0)lB««fflf»*ft Wv^7!t^5. ' 
IB 6 - 2 HiC*An^fia^(DjR«iaftft«ftfi«K:K 

^^D7-r;b^i2, ytm&mmmy'i )\st?*mmistzm 

M**ftitfc«tlt5 C CD 'J = 7-f ^ - ^-b 
IMSENS, 2 0 2 li±iBIMSENS«k ») ttitlZ tlSB^SJEm 
*VSM7^f>^y^ XSBEtB*VNS4MS!j±iiH b 
IEUV>IB«a*«EVIDE0tffJ5fc-r5a»A*tf7 f *7 
>XV-AMP, 2 0 3tt@lf&to*mJEVIDE0£:7^D^{I 

A/D-C, 2 0 4I4A/DI3 Wt— * 2 0 3fc£ftS*P« 
EE£tt*&*f £Sies®E2gV~REF, 2 0 5-2 0 814IMS 

ens2 o i &m{¥£*t&&<DJWxmm7>7, 209 

ti IMSENSm^T- lb Z> H^SJEhB^ VSi:X^f>yy"f 
Xd3^7 VN S h©ilg£SJBEg>£& < "f »<DqJ^ffifitV R 

2,21 ottv-AMPcD««ta**»S'raor*tttt;v 

R It-SSo 

±8aislBSK:*5t^ IMSENS 2 0 1 A> £CD@i&ai*J V S XV 
>> *f Xffi* VNS«:VR2£J:i> g&#f§*fB$<E>S jfcmff 
u^i/*«b<«**ifcf£V-AMP2 0 2£ttijt6ft3. 
V-AMP 2 0 2l±BSKVS»VVNS*HttJi«U 
■HftfflAVStffc:***!*^-/ XfiR»*««S-fr, VRI 
fc«fc»K A/D-C2 0 3 amfcfi-9VIDE0*ft= 



7-f 1 2 <D&&±RU CCD h*7^^CCDU- 
7-f * -i^-fe >-y-©fi««1*tt±* bT:ftiI<D£Jtt±B, 
CRfcfcfT&HffitDCCD F^/UD^Aatt^SUS^ 
ffl*«rtt*V-AMP2 0 2fcJ: 0, g*7fcM§7fef$£i>gS 

»■*-« c i:a < 6iEflfcfc]t«-r stsiz^o 

i8W«cy>f ^-5!y*U>s;**oJ:-5 B, G, Rfcfcfb 
VR 1RUVR 2©ffilfl;4iilRUBIue,Green,RedOCiJlI^ 
*Jf»*Ttfa«toWfi*fl-5o ^n^fi^fSSVIDE 
0f!^l±A/D-C2 0 3 tJiD^^^^fl^tSEasna. 

g^-rs*^ 5 >^tt7Ki/^sjffl«i9o-33Ep4)jse)n 
^^^;wfi9C*i)i*nfeviDE0fi*ttiB«fc^— *«i3i 

**ffi«lfc*5^-r, »»A/D^tft»A/D-C2 0 3 fc 
tt. **«£EiBT-fc5V-REF204«t OfiOU^aStCTR 
E F , 3/4REF , 1 /2REF , 1/4REF ft * S^SJBE # 93 SO * ill 
43 5. !BaA/D*tft«P0iE^itt**«fcUTV^«. IM 

sens i a, aflk^— *«uiJL=y h<ti)ae>jxT_<s* 

1, 02RS, SH©&«^*^;b*E»7>:7205--2 
08*/B^jafflfeffitt«EE«JBMO S 0 1 , MOS02, 
MOSRS,HOSSHJ:UfcatB»A*i:U-C«»XixS.- 

(yx-r^f >^*iiE) 
SI 7 - 1 EI^*^^JT'fTOTV^^ vai— 7^-f >9ffiIE 

*«#»6ix4. I7-i HTf^aE^rrRifiDiiHk^-* 

Bl 3 OT*{4WTCD«ftfflS4fi : oTV>So S7 - li 
T-MAXIiH*l^;i/©fi*fi|, Sni;i£]fiHIEt£4£:§g 

jE£ft£III&U^;UD' ntt 
D ' n=Dn*MAX/Sn (4 - 1 ) 

y h«fc*lIE*fT5. 
i7-20Cyx-f< >^fiiIE[H]E§l 3 0 ©ffiffl*^ 
to 130-2, 130-4, 130-6liSfe®IEt£4£ 1 >gg<^ 
&trfc»©*>x— 7^ >y R AM, 130-1,130-3,130-5 
«4IB«tt«0e^3i— >^R AMfctettSix&S'Ji-- 
>^^-^S:#RBbTfflIEai±rrS^^-7 r ^ >^ 
ffllEROMT-feSo CCD H7>f^-B 2 4 0, CCD 
K^-f ;s-G 2 5 0 , CCDK7-fM»R 2 6 0t8ffl 
ofc8 try h01i^T ; -^A s ^tl^n{l^SS271,272,27 
3£^b^-7^></*iIEH]g81 3 OCA^^n^o 

#*n*ftS/ai— 7*-f >yRAM130-2, 130-4, 130-6£fejW 
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zcDtz, m^mi o i - 2\zmm.<D7Yi'?> 

MfllgH 9 0-3 (»5- IB) fr£ 

0 3-3KI41[*(Ea^D*y^2^T/>«A**Jx, 7~> 
Hy-h 13 0-2 OCJ; -F'StlTOSo 7~>F 
M30-20<©Ui*t4£*>x— >^RAM130-2,13 
0-4,130-60)^ h-f *-r;uJB^reC«l«*ti, Sfe 
1 >*g«Ko&k§©^cn£GDR AMfc>> 

^AD R 1 0 1 - lttr KU*fW»»l 9 0-3k:J:?) 
M»S*U CCDU1*©4 7 5 ZIBJROIiUk^-^^S 
S/x— ^-f >^RAMt««*ns»fc:36:oTV^5. C 
CDg#^xy h 2 0 0iP&fflMM82 7 1, 2 7 2, 2 
7 3 KHl**naiaflWB^VIDEOY,VIDEOM,VIDEOCtt£jtL 

h£VIDEO0-VIDEO7 (LSB->MSBJI) kBf-ftdkfc: 

>^RAM130-2, 130-4, 130-6^N©«l»Rptt, fI^S£130 
-8,130-10,130-12*^U 6 try hCD^-f *VI 
DE01—VIDE06CD^*^x— T^-f * k bT^tV-e 

no)RAMt lta^-roiBm-rsc v^-^ >y^- 

**6^b k t b&3* t41B«*«*/Jx* < -T S - k k 

k. Iffllfe^— ^VIDEOY.VIDEOM.VIDEOCCD-til^na t:y 
h VIDE00-VIDE07#«^130-7, 130-9, 130-11 

**hb*>x— >^fflIER0M130-l ) 130-3, 130-5CDT h" 




KA2>£ft£o -^vx-f-f >yRAM130-2, 130-4, 
130-6fc«iM;¥;h/tO3 4 7 5 2 try hCD^x — 7^ > 
i^T*— ^tfrKU^H^ADHlOl-lCJ: 5»JJ9*n, ttl 
*ftM?I/01~I/06*&^x--7 ff -f >^«IEROM130- 
1,130-3, 130-5©T Kl/*^A8-A13^to??£*lSo d 
C0k#. *>x-t*Y >^7-f h*f *-^;i/«^SWE101-2 
tt7*^*f rrkftfeT^x-rV >^ffl!ERAMl-30-2, 
130-4,130-6(4';- KiMtkfc So yx-r>f >^*§IE 
ROM13JM, 130-3, 130-5tC*V^Ttt(4-l)SC"e*b&« 

ft«ff#fT&toftara£R OMf-i' *^j*ut*s, 

8 try bOB&ff ^VIDE00-VIDE07k 6 try bCDS/x- 
ROM5:7^-t:^nci:(a 5 yx-f-f ^MIE* 

nfeta^^ag^ o i -o 8 j; o 8 try wm&mmi b 

£fc*>x-:r>f >^JiIE<4#feBfcl^*- 

c©vx-^ > vmiE&T^x (Dmm^-* t-o 

<7*IIE) 



rlilEfco^TlftJPJ-ra. as 8 - 1 0(4rfflIE[Hl 
HI 4 0©»jffl*^-r^ny^lHlHiaTfeSo #*J6« 
T-«\ r«IESeSC#J£J8ROM*m^ff3*© 

s>x-^>r >y«iEiH]ESi 3 0*6 8 tf^ ht?ai*sn 

Sfl^VIDE0YI4, 7^3 0 1tWIiSl[HlK19 0^ 
6«*ttl 1 9Cffl*Sft5H»«f 2 <2>T££oT|lU 
J8#ke>n*o *©RliHftko&to*«\ rSIIEfflRO 
M3 0 2©Tffl7KU7 8 try hCA^^n^c X. ± 
ffi7Hl/^2 b«cl±***JWW4 0 0*6Hl*Sft 
SylflE-brly^ hffllf4 0 3 U CfiDfl^fcJfc 

tTr*ijEfflROM3 o 2©»«*a*?rs« * 

ft*Ifflffl4 0 0 6D*£fc£^:7*:3> ho— ;i/a_xy h 7 
3£>rffi^> h D-;KO^xD-ffl^^ y^4 2 1-1 
4l4 4epg^S^T-t-5t*©T% rffiIE«ROM302 
<D±tiL2\zy tfy h©7 H u^fcAasft 

Sii5iS©^> ; ^;i/fi^K:^oTT^-fe^^nT±l2RO 

M3 0 2tD4>£§£ii£;hjfe^-*#to;fr£ft£o ±SB 
ROM^£toy?£ftS^— *i4x 6 try h<Dl"<)lX$> 
So C(£>^— *(4 N 7^^3 0 3T^e>tffli 1 1 9 

ciB**nsrawfli-92^Tfc«tt)nw3b s fc6n*. * 

bT, V^^r>^[nIKl 5 0 £r*SlE&GDVIDE0Y{I^£ 
(B^iBl 0 8tm*-rs« £©«KbTy?B]EflIROM 
3 0 2t4<xn-(Y)fI^/£#£^-*gg|^3 e 

m^fi-tviDEOM, videoc^ov^ t> mmcomm^n 

t»nSo fiPt». yx-r-f >y > i!S13O^?>MS10 
6, 107£ a* £ n^H^fi^VIDEOM, VIDE0C«4 7^^-30 
4, 3 0 7t?HI»!3&«k6n&arMiEHROM3 0 5, 
3 0 8£Ay7-T£o bT^ftfflfBSB 4 0 0 f*! <£> If 
> h p— y h 7 3(Dy{&Z2 > h D— ;u^>r y-^42 
l-15,421-16^^SStRfl-^kH^fI^VIDE0M,VIDE0Ci: 
CJ8l;tyiEfflROM3 0 5 , 3 0 8cD^*7^-b 
7ls r»iE*tife6 i^y bOT*— **a*"TSo ceo 

rfflIE^CDVIDE0M,VIDE0C«^l4, 7^f@K3 0 6, 
3 0 9-eHJH#i:6ft&SL flfMl 0 9 , 1104^ 
bTv**>^[D]& 1 5 0 IzthtttStlZo 

**WJ»»4 0 0O1t^> bn-;ujxxy h 7 
3©rfl3> b D-;i/©^-f y^421-14-421-16cD5i{R 
k, 7ffiIfflROM3 0 2, 3 0 5, 3 0 8c07h*V^ 
A7^r t 1 — ^ k to ;b ^ <D -7 1 — \z o c ^ T IS W "T 
So ::t\ -mt bTH^fl-^VIDEOYCOrffilEffiRO 
M3 0 2Cov^tttWt5. ST. rffliE(47b7-M^ 

s (psbTODkf s) ic^br. m^mzmmztxti 
momm (esbTCDkrso ) 

aa*tt*K5CCDB210©«fak, CCD35pe>?# 
fl^t U-lf *B«9k bTffl**n*H»ffl31a = y 
blOOcD^ttk, ly-1fS^bfe{l^S:toy7bTK^ 
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E{c^5v^Tm4^(B©K^ffi^±o.D<&afob, mm&* > 

3--=f<< >^ffliE^nfcVIDE0Y5:»to-ro HSI&i&KtfO. 
Dtftt&S^TfcS&KIffl&fi^VIDEOYIi, 
MUTMSlH^tfeSo CO^tijiCCDBElOfcCCDK^ 
^•5-2 4 OCD^tStCtoT-^SSS. X, ^2«K 

7 0 KioTSUS^ftST^If v b 'J»*©£ 

1 0 0%£T-i£fcbfcB§©C.D©g{b*i:.Si:0%T-(i 
C . Dtt & & 1/ ^ ? JfMMft & 0 % & &g £ * 

»K 100%T-ii. *4-je»9rcfiftf •&« COWtttt 
JB*F5A2 old— aat«3 63?£«fcoT-;£ 

•c* i *»cwri3tt©*sa s tfit.fcttixKfli 3 mis© 
c.DhODonffitt— ££££oTb£5. 

*J Y 1 0 OTJCCDOffiAkT*^ tf***Rffln«*3 

> hD- ;i/T-^S©{4. l^trffiiEiimi 4 0 iiT^-tf 

6i;y j-©&jcss2, m4Mm(D$mm^ 

5. rfflEEB&l 4 0 CDA^-iMi 8 bfy 
H#'J>< fcS. t 1 — ^HJUHUBS 1 7 0fc*JV>Ts UC 

RfflaisiBSi 6 o^soffl^cwra^-f ir***»k 

bTffi*Sfta«*©HM#*fflH«T«fc*lK, SB lft 

&©£rfcE«ir1«IEROM3 0 2£teffl;*ftfc7 : -*»c:«fc 

"T^i:, S3^EB©C.Di:0DCDB8^liA' ©4ft C 1 : 1 
t81 KriiEfflfflROM3 0 2£D^§4f>t. 7h'l/ 

*±{£2 tf\v net !3*©4$t4*^u f"ooj t-a, 
roij T-B, rioj t-c. rnj tDilbt. TE8 

try M3^^n-©ia^fi^viDEoy*sA^-r5i:, ii 
t^bfein§ 6 try h©^— ft -So c©ti£ 
bTCDi;0D©§8<8# l*fl £*f/fob-5-5.> X, SB 3 US 
OB' ©«Jca^3^-SjeCDAs<g<'oCS!t$f4^y\^3 

> h -7* b &!&(£© C ST/A^tl #-*©£ft£©D' © 

SOrffilE©^^ >V^4 2 1-1 4£jg^-f SCiit-J: 
c ©«{c -f 3i n -{§-ff£Jt£ 4 r fciiEHES-r 5 c: i: «fc -o 



* 1 





rlSLT r U -a o c y r 




00 


00000000 


000000 


? 


00000001 


000010 




? 


I 




0000 1 HO 


010001 




/ J 


I 




00011010 


010110 




? 


} 




mi innn 


i i nnnn 
IIuuUU 






I 




11111110 


111100 




11111111 


111111 


01 


00000000 


000000 




? 


I 




00010000 


000000 






? 




11111111 


nun 


\ 


? 


i 



ES140 1 -if SaSlE]K170©ffl*-r-n > h a-;i/-f3 C 

^1ffliE^©m^^tv5«^VIDE0YASi^M*H«T-*V>© 
tf, 7**IEraROM302fc«fco-tKVIDEOYfI^£*iiIEb 

feviDEOYii^^n^asc^b-rHfiiaibfc^^ti-Q 

DE0f§-5f 14A» ftfe^-T If £!L3Ilslfi§170 

tts VIDEO^^CMb-r^aSCDAsit^J-ratSlC^ 

5. 

WJ-f X«x h ^— ^©fe*t»i, ^9-1 EC ij* 
■TfiS*:. ^■)tSft^4WbTV>So iPt>, Y («) ©fe 
«(4, 400~500nm©^S:l!SJRb, S00nm~5:Slt^-ao 
M (^-tf>*) ©fe^li, 500nm~600nm©Jt<£iRiRb, 
■fn«^45lt, C (->7>) l±, 600nm~700nm©)t<fe 

a***-fa^— (b) 7-f i.fcytmz 

y; — V (G) ^-f^-J', C©fetfttL'^h- (R) 
y 4 )l* bfc^ic x -oxmf&z ft 5 ft 

G, R©7-f ^^{i&^SOOnm, 600nm*^(C bt , it®. 
^^^•©^Sttt^Av-'OtC^bT, fe«©^?tSSt^ 

Its *>fc!)©Y (-Tain-) fi!c^-i:Cfi£^*s^*ft, * 
fcC (DMf8.fr bYl£ftifi^£tls m 
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5. wm&mxi*. -rz^xf&mzfttL 



=&&J&fl-Yo,Mo,Co£, #5$ 





(1) 





-b, 


-c, 


M - (::: 


b, 


-c, 




-b, 




f Yo = a, Yi 


-b, 


Mi - 


Mo= -a, Yi 


+ b, 


Mi - 



(2) 



Co=-a, Yi -b, Mi + c, Ci 



(31 
(4) 
(5) 



©«££&-r5o m&l (ai.bi.ci) (i =1.2.3) £Sg 
StiS^-rsi:, ±§3©t£S\ rSt)£*iaEf 

iio-i 0t v**>^sas@&i5o&tf&£&-r-5 v 

CR5aS@g§160CDi¥ffl*j^1-. HC:&Vvc» 150-Y, 150 
-H,150-Cli, -<3LU— (Y) , v-t?>* (M) , ^>7-> 
(C) ©B^fi^tl^-rSv^drX/SaSgB-C-fet). v 
^^>^5aSgB150-YT*«x ft^l08*^UTai^^n 
£ 6 try hOY^tr^ft^VIDEOY, {1^109*^ 
UTtU^^nS 6 try hCDMfi£^bTr ; ^fl^VIDE0MO± 

t&4£>>K fi^no*^L-rm^?ns6 try bo 

Yi.Mi.CifcLT, (3)5£<£fSglUTV>3o ffilEffl©^ 
— 0g*.U(3)£-VH:. Mi.CK (4)5£-T*liYi,CK (5) 
£-€l*Yi,Mi(i, &1iiE7 ; -^Yi,Mi,Citctt^T> Sv> 
*iififct:£>g&<, (ai.bi) ( i = 1.2.3) t> 

'^iErStKk:, 1/16,2/16,- 1 $T 1 6®mttl2>0 
Tn SEiilE^-^ Yi.Mi.Ci©, 6 tfy h £*f LTs & 
4 try MC$££LTfc£o £fc£ftfc«k!K g&ffl 
OROM (&i£) ©^S<fel/4t®t)-r** 5 iB*So 
S9-2E1©|d]KJ±, mi 0- 10©x'^*>^SQ ( SJ- 
—y M5O-Y£i3Mffl{c^T7*n<.yi?[s]B§0T-* 

yjaS^L-y M50-M.150-C*»|Rl-©(H]BSt*feS©TN 1 
50-M,150-C©g&IEt±®BS-r3o S9-2EUC*S^T, T 
^^r>^Sas^--y h£*fU «^150-10*^UT 6 
WbOYr-*, {§^150-124^L,TffiiEffl4 t>> 
FMr-*, «^)^150-14S^LT4 W b Ct=-*R 
t/fi^JglSO-ll, 150-13, 150-15^^- > hD- 



h73 (B3-3S) ±©^y^;u3— h-^^r 

\y^421-5~421-13£J;-DT, jl— tf-#fa;£-f £ 4 tr 
y b©ZJ— K^-^SYY.SYM.Syc^A^^tl-So Syy, 
Sym,Syc©3— Y=r—* C03 h~ CF3 h«u 
^(3)S;{C*J^S^a (ai.bi.Ci) 7*-f 
3— K^-T y-7-421-5~421-13£ <fc 3 N fc-fS 

ils -€-©9ftl&(±N/16-r-#x?>tlSo 150-1,150-2,150-3 
te, StgEfcfT&o ROMTfeD« 150-l(i 6 try 1- YfS 
-t, XtP4 try h©:3— Ft^-^SyyA^ S^ROMtO 
7 K l/*4J&fi8U COT Kl/^t-JiJtSJv*. ROM 

4 h©iS^fl*mi:bfci:#, 
Dy = Y6bitxm/16 (Y=0h~3Fh, dq=0h~Fh) A s s 6 Vf 
V bX-fef!tit<tlX^Z>o P«fcl50-2fcl;JU 
3- K^-^SYHTrf&SflnKtf UT\ 
Dm = M4bltXn/16 

^fcl50-3-C-Ji, fgJgfiiltCttLT 
Dc=C4bitx 1/16 

#x t&lfti**Vt:fc&, Dm.Dcte, -e*veft4 hffe 
dC!T-f#?)ltfcx *Dy,Dm,Dc(i{g -^^150-1 

6, 150-17, 150-18k:ai*?*V5. ^UCtl^Of-i- 

£*tLT, (3)s£©sifi£fT&vv 

D =Dy-Di-D c 

x-nbtitzm*. zzx-ywt*?-? tTtux, y 

K^LT* (l)3,OffiIEifiX%2> 0 St, M, ClC*fL 

&4 h©ffiIEfflM, C^-^li, SiSRO 
M150-4©T h" XsX^ZlZfetfcZIX, ROMfflf-^ 
tftatfc«fc»), ^fS©SfS(i$f#TV>So 150-5(i. ?X 
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<ucR5as) 

mio- i0tucR5asiH]K©B¥!ffl5:^-r. a** as 

Y, M, Ci^gfiiafcig^ £T©# 
ft*^* W^#£&f*#i»JK-r3fc«>, S (BK) # 

H^^n-s. vt-ox. mmvBKmt. y, m, c©b 

t-^iCISS. bA>SfC, Y, M, C©b:f--© 

Mtm.mmt. S9 - natc^ftstaik:, iafttct-s 

€MMM4jWB<, flPfc, Y b tC^TOMfiR^ - b i~— 
'&ixmi&ft\t, Iht-^t, esafcfffcw 

J*ftflJV*fc«$Mi, tS^-TSY, M, C©b:f- 
bTfctttfJsK^ d*l*Te»* (UCR) i:V>VV fg 
10-1 0©7 r D^i7E16OT-fi : OTU'>S. ft ^$S160-3 
0, 160-31, 160-32£*bbT, 1583 ^@B&150 <fc t) 
tU;*j£ft-5Y, M, C 6 bCBi&x-***. £-fJt 
SJ§gl60-l, 160-2, 160-3t-^n-?a, YtM, MtC, 
Ci:Y©;*:/h*it£t£fta«> tti&§§160-l, 160-2, 160-3 
T-i±. Si&^-^Y, M, C©-5*>, g'h©{fi£x 7^ 
^-068160-13, 160-14, 160-151;:, ^*T,?ti? ^-Ta2& 
£*'M±g*£fi : £ -5 *©T-. Y, M, CfflBj^^— ^© 
*/h£«fcoT, 110-2 H0a<D4ft&fi4»£<B5fftl6 
0-33,160-34, 160-35iCffiA-r -5. BPt., 1IISCY, 
M, CCB*?*— *J£*k:*Vvtx Y#«^©fiftt«9 
jgl60-33 1 "0" f§^iigl60-35£ "1" 
M#g'.h©l$t±, fi^S8160-33t "1", (1^81160-34 
C "0" C#g/J^©B$ti:, fi«IA160-34£ "1" . 
A?«160-35i= "0" #m#£ftS. Y = M=C 

©m*Y©fa#ttar*«cacoT^a. s!if33-o©jt 

8E88160-1, 160-2, 160-3T, Y, M, CCg'MItfSfce 

£ft> 7 y^HBS160-13, 160-14, 160-15*»e>«^^160- 

36£iU;tf<**U £©<»#, &Aft©g#7*-*i:fc3. 

S'J©7y^-|HlBS160-10,160-ll,160-12tt, 

»150* 6 ffl* * n a Y , .M i-..C©HilT — # * DMME 

d y>? 2 0 t©s:± »> -c-7 ?>9- CiRgasHfm&n 

ROM160-16, 160-17, leO-lS'NtB^^ns. X< (I*f*§ 

160-36 icia^ariifcfiaiiEoaAnffla^-^CBDt:, 

-feU**160-20£fl'LTfI^S160-37K4 bT-^* 
&ft*«R«fcJM»ROM160-19fc:TJMitU f#£ftfc 

fekxBK©6 1>> b©5*>±&4 hom*. e^tsa 

160-38*^ UTMSROM160-16, 160-17, 160-18ta* 
t5. «ESfflROM160-16,160-17,160-18-C-«, C©fi 
SSBUf-i'.t t>MHbT> -£©^£(1^88160-39 
<£^bt-bU^^160-21k:tB^-r2>. -tr b** 160-21 tc 
«AW ROM160-19»6«?«160-38«^LT 6 try b 



b-tiU^ftSY, M, C, BKKJHffi*SElBK,SELY, "S - 

elm, SELCCAOieRttDBUfc^-^AJa^sn, 

-tr U** 160-21 6 b ©{§<§£: bTHJ^ftS. 

»aj*tt4fi7;i/*5-^-K (Y, M, C, BK) ©J® 
£\ H&10;£gS£j!JR{I#SELY,SELM,SELC,SEL BK 
#tti*«**U Y, M, CBK, ©JST-feflglESftfciii&x 

-*#;g#;*ft3„ 

BKWS^-^tftbT. *-tf6*US«»li, 31 
3 - 3 03fc»MSPSS©-y-^3> b D— b 7 3 |*| 
©a-f y*-842i-i~4-e, aw?3iia«RT*»K c 

jl^d^405-9,405-10k:«fc MSROM160- 

i9{c-^^^n5. ±§eittf8bfc«st^ *nj60ijt:«t5u 

CRHK160T-I4, I10-3iCSft, 
zmmiZftLX, €©g>h«> Mt«YMLT> 
fiHRk**bTf9&ftfcil*BKi: bTSAftS^fctv 
Yf± (Y-BK) , Mtt (M-BK) „ Cli (C-B 

K) ig^flti^fefiR^fc-rsftJiftffjfe-sr^a. 

(^Pgfifb) 

Sf§ 1 1 0£**«^©^re3S{b&3©if 30£jfx-r. 

(a)fc^-T. t 5 ^ 1f5aSt:*5V>T<±6 W Y 6 4 l/^;!/ 
(0~3F) ©7 ; -l'^^;uB^fi^*2ffl{b-rSB5SSIfI 

^Jssxij?^^^ ^©jiVTrt (wa^-f if 

^? h Uy**£Bf.Si) © K>> b»©ffi«ltt:«fc tJfgSil* 
ftTOS. » 1 1 0(a)©Att2 x 2©^^ ifv b >J 
**-C-H<tS:8, 18,28,38, H'V hSC^-fb^ii-So 
5 s -C y^;na«fI^Dn©0~3 F©ffitrMb, 2<ifb^ 

iifcfi^ti&iaoe** "o" M*aas& "i" tta 

i:(a)-(0)~(a)-(4)©«{c5pgiS* s f#f>ns. 5V if 

?h 'J ^^(4^t< -rsnpgagiis naA*. ^©s 

^1 1 0(b)(C3^'i!|>'V^7;lg^i®^:^f^^4 
«^-f -!fttT"3fc«*jp-r. 1 h*H©«t^v« 
r-3^t!|-r*« T^t)*.l MC*iCvt4PtP9©BD|g 
ItSr^aciiiAST-^S. ^ 1 1 H(b)©B©1f{C 2x2 
T^-fifvh 'J y ^^©"f-ix-^tu© b'y M*HC* *»t3o 
©b§V^te^:^•iSi:, (b)-(0)~(b)-(12)©^tC 1 3 

pgpASfte.ns. £©*3fc*»nfl;stifc2fi!«*fc 

*v>t^l lEl(b)©f4«8SC©^4U--if-^^t-rac; 

ifv h u>>f^©ii^ii, l ks» h*2«-ffl-i-actt 
«tt)^h'J > >'^^^#?.n-5o ^SIJEfiPiJT-li^'rif^' b 
, jyi'7tt2x2A>f,3 2 x 3 2 $LX' °1%°S&.X. #fS 
fb(4if 73 > b D— b 4 2 1 ©^ >>^-4 2 1 

-2 4 (MS3-3I3) ») 2fll3fil4<iA«a«7?SS 
«tdtc5e-3-C*i!), Cft 6 ©*§£••«■£,£ ?3fl^©PgEitf 
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x * -t * 7 urn s zmm&z nx o s . 

» 12-1, 1 2-2Bttx<1fffl l 3I[gB&l 7 0XV£ 
ffifta&SElBS 1 8 0CDB«43Sr^o^^HIBHaT* 
So HC*5^T* **SJ»»4 0 O^fl^-f >4 0 
6 (ft4H) *«LTS&ftT#a2lfy h©fi*YMCB 

KO(Aio),YMCBKi(Aii)t J: D^-f -trjaa-r^^eiflw 
■ra. 

Aio= 1 An=l&6, Y (-fain-) 
Aio= 1 An=0&?> M (v-tf>*) 
Aio= 0 An = 1 fc?> C {$s7» 
Aio=0 An=0fc& BK (75^*) 

x, ^-r ^?-swi-3tt(i»itt«a*i-ra&»©^-f 

y^T% a, b 2o©»ja**-r*^-f !V^SW1** 

sch^tt^o y*-sw2**>-ra£kT-7 r >r 

IfV F »J y*7>(D 1 F*V 2»ffl'TS^fc* s T-&So 
— #ihLTAio= 1 , An= 1, SW1*>, SW2** 
7, SW3^70K^%^ O CICD»£\ 7 s >f if ROMA 
-C&MVlZftZ* VrXtE^G bry F (6 4V/^;i/CD 

fl^) fcl^SfeftT-TVifROMAOO 0#ife£0 0, 
0 1MI:0 3, 0 2#lfeiC0 6, 0 3^09, 2 

0#ife£ 12,2 l#ife£ 1 5, 7 s -Y If R OMB 

OOOSffilCO 1, 0 1#«feiC0 4, 0 2#ftfc£0 7— 

^-fif ROMCOOO 0#^£0 2 , 0 1#±ft£0 

5, 02SJ&08 h^o&OT-tyi* — 

ROMANO 0#iftcOf*)gO 0 £:ttiKL*:B$ 

tt "1" h^^o^ CCQ^^-TlfROMBCDO 0#ftfe 
OF*g^0 1 hlrb^UT^tr^fS^CD^A^^V^CDT-, 
7^^BCDiti^Q(i "1" fcfeS. X> CCD^f^^ifR 
OMC0O 0#tfe©f*|&0 2 fcltRLT* fc^tffl^® 
*tf*tl^T\ ^yT-CCDttifcQtt "1" £#£o & 
©HflklEiS*n^^WCLKK:ra»LT, tWROMA© 
0 l#ifeCDft§0 3kJt«b7^?-A©a*Qtt. M l" 
h^5o X> ^CDBS5r^1fR0MBGDO l#ift©F^O 4 
tt«b«bv^OT-7^^Ba)Ui*Qtt "0" £&So 

X, ^©Rp^-f IfROMCCDO lSftfeCDF^^O 5 fctfcttU 
^y*-C©Ul*Qtt "0" lifts. C©«k5fcWCLKfcfil 
WUTtY If ROM A , B, C£>&^<DO 2#ift0 3# 
», OOSJfe, 0 1#Jft, 0 2§«i>, 0 3Stft, OOf 
Jft©rt«kJB«Jt«L*C!)3B*T-7^^A, B, Ceo £iS 
^Qli "0" Xtt "1" fcfc*. C^AHSYNCV 
»^A5i:7 F 1?** V>*B 1 7 0-81*1^*^ 
> hT\vrbWCLK^(5]ffiU, 2 0Sift, 2 1 Sift, 2 2 



*«, 2 3#tft, 2 omi&cDft?gtm&&mz'aoo 

A170-7 (xO#i-x3«) 
W^>f777lAHSYNCV^A*t5fem:7 
FI/*:*jO>*B 1 7 0-8 (±ffl7Kl/^) (Oxf 

^©BSa^y^A 1 7 0-4. B170-5, C170 

- 6 <0«*©ffi*«:lIfME25 * D y ^WCLKfc Plffi IT 7 
>7 Kl/^*>>>^ C 1 8 0 - 7©r 

h7^7t5*t<t!)7YW ; E'J-A180-9, B 
180-10, C180-llC^h7^ni)o CGDBS 
CAHSYNCVif#A**ftSJ:7^A 1 7 0 - 
4, B170-5, C170-6 GD&^GDtiJ^li AWC 
TTKv\zmmisX^J >7K1/^*'»^D 18 0-8. 
<D7 F l/*** h7^7t$*l:J:!) <J 
D180-12,E180- 1 3 , F 1 8 0 - 1 4 fc* F 7 2tl 
So 7^>^^'JD180-12, E180-13, F 
18 0-1 4fcAWCLKvtra»LTIIUK;* h7^tl 
SRBlC* $fc£^>^'JAl 8 0-9, B180-1 

o , c i 8 o - 1 1 \z* hT£tifcft<gi±. &mm&i 

8 0 -3iP€>CDfg^RCLKiCl5]^UT^^ >7h'l/X 
*^>*C180-7, FU**^>* 1 8 0 

- 5 CDs' YX/Ts^iJ^Pls h7y7T&Zh\Z& ^JH&t^ 

Z<D U— FT F U^^O 1 8 0- 5GD*»j7> h7!V 

hv-^>*')>^ 1 8 0- 6©ffi#»£ofeffilc&a 
ST?li , J-K7HU^*'»* 180-5©A«»b7 

^>^UA,B,C^D,E,F©ftg*^-*-feU^* 1 8 
0- 1 5£i££*£&So 

C6E>t*— *-fe 18 0-1 5 ttAHS YNCv#A 

fc«»SBS 18 0-2 J;otA*4 AW £ 

Bmtizwvt&jLbtizcDx-, f-^-ti/^^ 1 8 o 

- 1 5 0tU*flB?KH4RCLKtHBBUT7-f >>^EU A 1 
80-9, B180-10, C 1 8 0 - 1 lXtt^-f > 
^^»;-D180-12, E 1 8 0 - 1 3 , F180- 
1 4 hrStlT^&fl^WRFHlAbT 
l^S*^ftSo 

^(I{b%S[E]Kl 8 0-1 6(iMSWl-b (4 0 0 
-6) ^ONUTV^St^l 3BKOlRlcB*<EiS^P^ 
£WCLK£3o<E>{I^tf A , ^B, ^c^7>it^n*7> 
F^-h A 180-17, T>K>7*-hB180-l 
8, T> 1*^- h C 1 8 0- 1 9 K&So ^CDte*^- 

feU*^ 180-1 5CORC LKlzmmistcthtl 
Yo,Yi,Y 2 (±r>Fy-hA, B, Ct^tlftl^-h? 
nSo ftkr^CDWRS^Ty- M 8 0- 2 0 CA* 

Z<D*7V— h 1 8 0 - 2 0^e>©ta^fi^T-U- 
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■tf* ON-T^*^ctOTWCLKcD 1 jftCDHfcin W^U — * 
-tA**nfcVIDE0O^ 5©«90*S*tJ:6 l^- 
1f*JH»-r £ffi»£4ffl!®lc£>rb£i*6^#ai3fc£ (CD 
*ofc<BH»*r. <2ttCLKOl/3 0HFMflH», <3>RCLK 
©2/3CDRHBJHW, a»lCLK©3/3 0RHBJfH») o 
ttlBflbfelW^-fAft- h £g§ 1 3 HC*"r« 

HSYNC B, D#H£fcoT*6ftW<00i#HCDPi8 

VIDEO ENBLE CCDfl^tf H©H«»7-f >*^E 'J - 

fc7 f ^1fffiJiL&«0lf7 ff ;*fi9*7* >^y-£X 

fcl/-- tf#*K«f-J-* 

■«*5a^D^*wcLi (2<*t) cofi^fcHjuii, 

* 1 uOittB)l!LT7>f >J-*6«9* 

6*5Uib&«**3»a-ra. 

*fcH«fiiS* o w ^WCLK 1 SftOPJt: U— If *B8jtr 5 
W«*3«3Ht*jt*»^to^TRBB-ra. C<Z)i§ 
£\ ^-f ^^SWi-SW3J±SWiOFF f StfzON, SW3OF 
Ft^So ^©ftbCDlfeffliSWiON, SWzOFF, SW2O 
FFCDW?©K9i©»«'i:Hl;T?»a. C©^(tTlif^ 
If ROMJ4D170-i2E170-13*«aS?S*lT^S^>f b7 
Kl/^*<>>*180- 1 , >J-K7KU^*»»* 180-5 
1/7 hv-^>*^>*180-6, W^(HlfiS180-2, 7HI/ 
^^3^>^ C 180-7, 7* Fl/**i>>*D180-8<SD»S«: 

ffl<o»rai:*^'&< Hutto-c-SBS-rso videoo-s^ 

^^ifROM170-12cDrt^i:lt«iUfc^a^7^^A17 
0-4^-f y A180-9 (Xte^Y >^VD 180-12) 

SSSl/tf-^-lr l/**180-15G>arFAo (X(iBo) £ 
A*^ftl5o P«fcVIDE0o^5 fc^-f if ROME170-13 
©WSkJt»Lfce*#7y^B170-57.Y Bl 
80-10 (Xtt^-f >^^E M E 180-13) ^MffiLT^-* 
180-1 SGDig^Ai (XliBi) CA***1S-*^ 
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